Transformation of Neurospora crassa with circular and linear DNA and analysis of the fate of the transforming DNA.
We have conducted a detailed study of 108 qa-2+ Neurospora transformants which were obtained by use of circular plasmid DNAs and various linear DNAs. Parallel genetic and molecular analyses have revealed that three classes of transformants can be identified: linked transformants, in which the qa-2 gene has integrated at the resident locus, unlinked transformants, where integration has occurred at other genomic sites, and a third class designated non-transmissible which fail to pass the qa-2 gene through a cross. The non-transmissible class comprises the majority of transformants and may identify those which harbor autonomously replicating plasmids. Evidence is presented which suggests that a 1.2 kB BamHI-BglII qa-2+ DNA fragment might possess an ars sequence. Transformation with linear plasmid DNAs and DNA fragments carrying the qa-2 gene resulted in a demonstrable increase in transformation frequency beyond that achieved with circular plasmid DNAs, but did not permit precise targeting to the resident locus. Southern analysis showed that linked transformants have only the normal resident qa-2 band whereas the unlinked transformants always possess the resident band plus at least one additional band. Multiple integration events appear to be common and include cases where only a portion of the transforming DNA has been integrated.